Targeted activation of Stat3 in combination with paclitaxel results in increased apoptosis in epithelial ovarian cancer cells and a reduced tumour burden.
Stat3 is persistently activated in ovarian cancer cells, with a crucial role in tumour onset and progression. In this study, we examined the anti-tumour effect of a small-molecule inhibitor napabucasin (BBI608) on epithelial ovarian cancer (EOC) in vitro and in vivo, and investigated the underlying molecular mechanism of this drug in combination with paclitaxel. A total of 156 ovarian cancer patient samples were analysed to determine the correlation between pStat3 expression in tumour cells and the prognosis of EOC patients. The anti-tumour effect of BBI608 and/or paclitaxel on ovarian cancer in vitro was evaluated by CCK-8, flow cytometry, Western blot and transwell assays. An in vivo intraperitoneal model was performed to confirm the effect of BBI608 on pStat3-mediated peritoneal metastasis when combined with paclitaxel. Patients with high expression of pStat3 had poorer overall survival and progression-free survival than those with low pStat3 expression. The synergy of BBI608 in combination with paclitaxel exerted dramatic growth inhibition and induced apoptosis in EOC cell lines. In vivo, the combination of two drugs significantly decreased intraperitoneal tumour burden and ascites volume, prolonged survival of tumour-bearing mice compared with each monotherapy; these results were associated with downregulation of phospho-Stat3 and activation of apoptosis pathway. Targeting the activation of Stat3 may be a potential therapeutic approach for EOC by acting synergistically with paclitaxel.